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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY PANEL 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display panel 
having excellent moisture resistance. 
CONSTITUTION: A polymer dispersed liquid crystal 
layer 2 is held between two substrates 1, 3 with 
transparent electrodes so that the surfaces of the 
electrodes confront each other and the substrates 1, 
3 are sealed by infiltrating an adhesive 4 from the 
peripheries of the substrates. 
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CLAIMS 



[Claim(s)] 

[Claim l] The manufacture method of the 
hquid crystal display panel characterized 
by consisting of two substrates in which 
the transparent electrode was arranged, 
and a polymer distributed liquid crystal 
layer, infiltrating adhesives from the 
substrate periphery section after a 
polymer distributed liquid crystal layer is 
pinched so that a transparent-electrode 
side may counter by two aforementioned 
substrates, and closing. 
[Claim 2] The manufacture method of the 
liquid crystal display panel of the claim 1 
characterized by N, N, N*, and using the 
mixture of an N'- tetraglycidyl ether 
diamino diphenylmethane, 4, 4*-diamino 
diphenylmethane as adhesives. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to the manufacture method of the 
liquid crystal display panel of polymer 
distributed type excellent in water 
resistance. The liquid crystal display 
panel of this invention can be used to 
various displays, an optical shutter, a 
control unit, etc., and can be especially 
used suitably as a liquid crystal display 
panel for big screens. 



[0002] 

[Description of the Prior Art] Recently, 
the liquid crystal display panel of 
polymer distributed type which consists 
of a medium layer by which liquid crystal 
was distributed in the medium in the 
Patent Publication table No. 501631 
[ Showa 58 to ] public relations etc. is 
proposed. As a method of closing the 
liquid crystal display panel of this 
polymer distributed type, the seal of the 
periphery section of two substrates is 
beforehand carried out by the 
encapsulant, and after [ former ] being 
filled up with Uquid crystal from an 
injected hole, the method of obturating an 
inlet is not employable. 
[0003] Therefore, after inserting poljrmer 
distributed liquid crystal by two 
substrates as shown in drawing 2 in 
order to close the liquid crystal display 
panel of this polymer distributed type, 
the method of using an epoxy resin and 
closing the substrate periphery section 
was taken. In this case, for that the cross 
section of jointing is large, an adhesive 
property with a substrate end face not 
being good, etc., moisture becomes easy to 
trespass upon the interior and there was 
a trouble that the performance of a liquid 
crystal display panel deteriorated during 
long-term use. 
[0004] 

[Means for Solving the Problem] this 
invention is made in order to solve the 
aforementioned trouble, this invention 
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consists of two substrates in which the 
transparent electrode was arranged, and 
a polymer distributed liquid crystal layer, 
and after a polymer distributed liquid 
crystal layer is pinched so that a 
transparent-electrode side may counter 
by two aforementioned substrates, it is 
related with the manufacture method of 
the liquid crystal display panel by which 
it is closing [ infiltrate adhesives 
and ]-firom the substrate periphery 
section characterized. 
[0005] Especially as adhesives used by 
this invention, although not limited, 
hot melt system adhesives, 
ultraviolet-rays hardening type adhesives, 
epoxy resin adhesive, heat hardened type 
adhesives, etc. can be used suitably 
Especially since there is also no coloring 
of the polymer distributed liquid crystal 
layer of the contact section with 
adhesives while moisture resistance will 
improve, if mixture with N, N, N\ and an 
N'- tetraglycidyl ether diamino 
diphenylmethane, 4, 4*-diamino 
diphenylmethane is used among these 
adhesives, it is desirable. Moreover, the 
adhesion force with a substrate and 
moisture resistance can be raised more 
by adding a coupling agent hke various 
fillers or a silane coupling agent. When 
closing the substrate periphery section, in 
order to make it a foam not go into the 
closvire section, it is good to infiltrate 
adhesives under reduced pressure. 
[0006] The NCAP (Nematic 



Cvirvilinear Aligned Phase: nematic 
curvihnear formula alignment phase) 
liquid crystal which included the Uquid 
crystal particle drop in the shape of a 
capsule by water-soluble polymer as 
polymer distributed liquid crystal of this 
invention, for example (Patent 
PubUcation table No. 50163 [ Showa 58 
to ] official report), The matter which 
distributed the latex incorporation hquid 
crystal (JP,60-252687,A) and liquid 
crystal minute drop in the epoxy resin 
(patent official announcement No. 502128 
[ Showa 61 to ] official report). Or liquid 
crystal bipolar-membrane [Polymer 
Preprint of the network structure 
prepared by the solvent cast method, 
Japan vol.37, No.8, 2450(1988)], etc. can 
be mentioned. 
[0007] 

[Example] An example is shown below 
and this invention is further explained to 
a detail. 

110% PVA solution of examples and liquid 
crystal [PVA^liquid crystal =1:3.5 (weight 
ratio)] were often mixed, the doctor blade 
was used for the substrate with a 
transparent electrode which carried out 
patterning of the predetermined 
electrode for this by ITO etc. beforehand, 
application dryness was carried out, and 
the polymer distributed Uquid crystal 
layer was formed (15 micrometers in 
thickness). After removing the 
unnecessary section of a polymer 
distributed liquid crystal layer, the 
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substrate of another side which carried 
out patterning of the electrode to 
predetermined by ITO etc. beforehand 
was stuck so that it might suit by the 
position. The newly prepared epoxy 
adhesive [100-41 (weight ratio) mixture of 
N, N, N\ and an N'- tetraglycidyl ether 
diamino diphenylmethane (oil-ized shell 
epoxy company make), 4, 4' -diamino 
diphenyhnethane] was applied to the 
substrate periphery section, and it put 
into the vacuum dryer which heated the 
whole at 80 degrees C beforehand, and 
was quickly made reduced pressure 
(several mmHg). After it having taken 2 
to 3 minutes, returning to the ordinary 
pressure and wiping off excessive 
adhesives, the liquid crystal display 
panel (A) as made harden at 80 degrees C 
for 2 hours and shown in drawing 1 was 
produced (closure width of face of 1mm). 
As for 1 and 3, a glass substrate with an 
ITO electrode and 2 are polymer 
distributed liquid crystal layers among 
drawing, and 4 is adhesives. 
[0008] On the other hand, the liquid 
crystal display panel (B) closed like 
before ( drawing 2 ) (80 degrees C, 2-hour 
hardening) was produced using the same 
adhesives. The damp-proof test was 
performed for both liquid crystal display 
panels on 60 degrees C, 95%RH, and the 
conditions of 250 hours. The resistance 
when impressing DClOV between the 
transparent electrodes of the upper 
bottom was as follows. 



B 1. 4x 1 0* n 4. 7x 1 0* Q 

As compared with Panel B, it turns out 
that the moisture resistance of Panel A 
improved greatly. In the case of Panel B, 
it was admitted that between [ a ] a 
glass- substrate end face and adhesives 
had exfoliated at the time of a test end. 
[0009] The silane couphng-agent 
(gammaglycidoxj^ropyltrimetoxysilane) 
5 section and the filler (crystallite VX S, 
Made in Tatsumori) 30 section were 
added to the epoxy adhesive 100 section 
used in the example 2 example 1, and it 
often mixed. It closed by the same 
method as an example 1 using this 
mixture, and Panel C was produced. The 
resistance of the back before a 
damp-proof test is shown below. 

C 1. 2X I 0'*»n 2. 3X 1 0^ Q 

[0010] 315% PVA solution of examples, 
liquid crystal, and n-butanol [PVA^liquid 
crystal^nbutanol =1:3.5^1 (weight ratio)] 
were often mixed, on the same substrate 
as having used in the example 1, it let the 
screen pass, printed and dried to the 
predetermined pattern, and the polymer 
distributed liquid crystal layer was 
formed (15 micrometers in thickness). 
Panel D was produced like the example 1 
using the same adhesives as having used 
this substrate and the substrate of 
another side which carried out patterning 
of the predetermined electrode by ITO etc. 
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beforehand in lamination and the 
example 2. The resistance of the back 
before a damp-proof test is shown below. 

. D 1. 5x 1 o'**fl 6. 5 X 1 0" Q 

[0011] 

[Effect of the Invention] By infiltrating 
adhesives and closing from the substrate 
periphery section, the damp-proof 
outstanding polymer distributed Uquid 
crystal display panel is obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l1 It is the cross section of the 
liquid crystal display panel obtained by 
this invention. 

[Drawing 2] It is the cross section of the 
liquid crystal display panel of the 
conventional example. 
[Description of Notations] 

1 Three Glass substrate with an ITO 
electrode 

2 Polymer Distributed Liquid Crystal 
Layer ^ 

4 Adhesives 



4 



(19)B*H1$§^/f (JP) 



02) ^ 1^ !|# 1^ ^ « (A) 



(43)4il8 B 5 ^(1993) 3 ^26 B 



G 0 2 F 1/1339 5 0 5 7724-2K 

1/1333 8806-2K 





!RfH¥3-308586 




000000206 










(22}{B®B 


5Fj(E 3 ^(1991) 9^133 




lilP»^ffimB2^BI 1 TS12S32^ 






(72MHj^ 










^^KflJSmS^m*^ 8 #ro 1 ^ffiH 














(72)fl^* 
























(72)f|Hj# 










^««rfjjsnjE*mjs^3#(»i ^mm 



















(54) immay^m m^Bm^^<^^i'<^mm:^m 



(57) [^i^l 



1 2 3 



1 mm 



1 

[fi*3i2i mmmt Lx. n, n, , - 

[0 0 0 1] 
[0 0 0 2] 

0 16 3 l^JE:#^tciol^XfSfB;^)5^K^+|;l:^ife$^^yh 

[0 0 0 3] ^ox. ^-^tfe^(7)f^^0^^^^ 
:^^^i^mm^m\^^xm±'r^^m^m<>x\^^f:L^ 

[0 0 0 4] 

[Pn^M^^*^i-5;ti^)(0^©] -^mmt. mrlEPp^S^ 

mMt^mM^nf^2i^<Dm^t. ^^v-^-^^mm^m 
t/i^h^j:^. -^~-»w^m^^&mr>mm2^<Dmm:^ 

mm^fi^hmmM ^ u^iz^ ^^xm^-r^ztw&it't 
[0 0 0 5] :^mmxmi^hti^mmmt i^xn. 

— yi-y^v^4, 4' -v^r ^ y v^^'^^yi^y ^ Virco 



(2) 1#^¥5-7 2 5 4 2 

2 

J: 9 2/ y > ^^P) ^^JbP-f- -5 C ^ J: 19 Sffi ^ 

[0 0 0 6] *^i^(?)>-}^y-^-5>t!cMfS#s^ i^xfi. m 

10 L/cNC A P(Nematic Curvilinea 
rAligned Phase: ^i^^fi^J 

m m^B m^Amm 5 s - 5 0 1 6 3 ^-^^m . y^y 

^ <9 iZi^fg^ (I^^Bg 60-252687 

ff^ii^Bge i -5-0-2 12 8-^^#) ; fcev-n^^JS^ 

ymer Preprint, Japan vol. 3 
7, No. 8, 2450 (1988) } ^^^(f-S^l^ 
;5^X#6o 
20 [000 7] 

1 0%PVA7k^?^. [P VA : fgS= 1 : 3. 5 

^-^\^-Y^m\^xm^^^\^. if^^)'^-^WM 

v^r ^ y v^:7:nj=^/py i o o : 4 i (fiSlt) ^ 

LX^BV^^ciK^^JSL^lCAtL. -t-(^^<^^jE (SmmH 
g) tClLfCo 2-35>^^d^oX^JEl;it>^'L^5>(^S^« 

^j^^#^o7tm. 8 ot:x2^rpl^^<b$ii:xigii ic^ 
-rj:p/^f6^^^/^^yi- (A) ^f^SSLfc (^itiiiim 
40 m) o i^l^. 1. 3fi I Tomil#;tf7;^S^. 2\^^ 

[0 0 0 8] -^r. m^^mn^m\^. (112) 

J:9l::i^-ll: (8 0*C. 2^Wim\L) UfcfES^^^^'^/i^ 
(B) ^f^ffiLfCo r^:^(7)?Ea^^/^^yl-<^6 ot:. 9 
5%RH. 2 5 OnWid^^^XWiW^T- 7. h^^ffofco 



A 
B 



(3) 

1. 2x 1 0'**n 

1. 4 X I 0** n 



4#§l^5- 7 2 5 4 2 



1. 5X1 0« 
4, 7 X 1 0* n 



[00 0 91 HJS^i 2 



1. 2X1 o^^n 



2. 3x 1 0** Q 



[0 0 1 0] mmms 

1 5%PVA7K^?S. fS^. n-Zf^y—zl- [PVA : 
^g^B : n-:/>?^y-y^= 1 : 3. 5:1 (SSJt) ] ^ 
J:<^g^U. ^^fe^JlT'ffiv^yh^^^[s]l:S;teJl^:I;^>5^ u 



D K 5 X 1 o'**fi 

[0 0 1 1 ] 




6. 5 X 1 0** Q 

im2] v^^i^]<Dm^m7jky 
1» 3 iTommH:^y:^m^ 

im2] 

1 2 3 



1 mm 




